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(54) CnOCOB nOJiyHEHHfl PACXOAyEMblX 3/lEKTPOflOB H3 THTAHA M EfO Cn/IABOB 



(57) PecfcepaT: 

M3o6peTeHne othocmtch k cneuManbHofi 
aneiapoMeTa/inyprMM, b nacrHoc™ k 
npon3BOflCTBy ctimtkob m cnn6oB Arm mnenuft, 
nonynaeMbix Ae$opMaune& u cfracoHHbix 
otjimbok b BaKyyMHbix oneiaponeMax w ne^ax 
HHoro Tuna, m iwoweT 6bJTb ncnorib30BaHO b 
pa3nnMHbix OTpacn«x HapoAHoro xosHMCTsa. 
Llenbio M3o6peTeHnn HBJifleTca nony^eHne 
pacxoAyeMbix sneiapoAOB M3 TMTaHosbix 
otxoaob b bma© MeTannnMecKoro cxpana, 
o6pe3M, CTpy>KKM m T.A-, 6onee BbicoKofl 



nnoTHOCTM m npoMHOCTM. flpeAnaraeTCH cnoco6 
M3roToaneHHfl npoHHbix nnoTHbix aneicrpoAOB, 
BKnioMatou^viA aKTMBupyiomyio o6pa6oTKy 
otxoaob b TeneHne 90 - 120 mmh, HarpeB 
MsnoKHMi^bi c ujmxtoK ao TeMnepaTypu 300 - 
350°C h 3annBKO« otxoaob ynoKeHHbix b 
uanoKHMLje noAo6HbiM no xnMUMecKOMy cocTaBy 
ochobw cnnaBOM, b KOTopbifl bxoaht ot 0,001 - 
0,005% (no Macce) noBepxHOCTHO-axTMBHoro 
BeiAecTBa, HanpMMep 6opa, npn otom nnoTHOCTb 
3arpy3KM M3no*HMLjbi Kone6neTCfl ot 40 ao 70%. 
5 3.n. cjwibi, 2 Ta6n. 
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(54) METHOD OF CONSUMED TITANIUM AND ITS ALLOYS ELECTRODES PRODUCTION 



(57) Abstract: 

FIELD: special electrometallurgy, 
production of ingots and slabs for pieces 
produced by deformation and pattern castings 
produced in vacuum electrical furnaces and 
furnaces of other type in different branches 
of industry. SUBSTANCE: aim is production of 
consumed electrodes out of titanium wastes, 
for example, as metal scrap, cutouts, 
cuttings, etc of much higher density and 
strength. Proposed method to produce strong 
and high density electrodes provides for 



activated treatment of wastes for 90-120 
minutes, heating of iingot with charge up to 
temperature of 300 - 350 C and top pouring 
of laid in Iingot wastes with similar by 
chemical composition base allot, in which 
surface active substance of 0.001 - 0.005 
mass %, for example, boron is introduced. In 
the case, Iingot loading density is in 
limits of 40 - 70 %. EFFECT: production of 
high strength and density consumption 
electrodes of titanium waste. 6 cl, 2 tbl 
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H3o6peTeHne othocmtch k cneu>ianbHOM" 
oneiapoMeTaAnyprvin, a m3cthoctm k 
n pon3B0 ACTBy cjihtkob m cnaooB aha M3flennfl, 
nonynaeMbix Ae<t>opMaii,MeM* m $acoHHbix 
ohimbok b BaKyyMHbix sneicTponenax n nenax 
MHoro Tuna, n MoxeT 6uTb ncno/ib30BaHo b 
paa/iMMHbix OTpacnnx HapoAHoro xo3HMCTBa. 

HsBecTeH cnocoo" npoM3BOACTaa 
pacxoAyeMbix sneKTDOAoa, nonynaeMbix M3 
AoporocTOflii^nx nepBMMHwx Maiepna/ioB 
TUTaHOBO^ ry6KM c Ao6aaneHMeM nernpyiou^nx 

3/ieMeHTOB [1 ] 

Bo scex cnyManx sneicrpoAbi us nepanMHbix 
MaTepvianoB CTorib Aoporvi, hto He Moiyr 
o6ecneMHTb KOHKypeHTOcnoco6HOCTM KOHeMHoro 
TOBapHoro npoAyicra, HanpuMep qbacoHHbix 

OT/1HBOK. 

Cnoco6 nony^eHMfl pacxoAyeMbix 
3/ieiapoAOB npeccosaHneM orpaHMHMBaeT 
BOBJieMeHne b ujuxTy BTopuHHoro MeTanna b 
BHAe otxoaob 30 35% b tom MMcne ao 10 15% 
cTpy>racvi [1] n Tpe6yeT 6onbWMX nocneAyioinMx 
3Hepro3aipaT Ha nonHbifi nepennas a 
snetapoAyroBbix nenax c KpncTajrnn3aTopoM 
Ann nonyneHMfl pacxoflyeMbix sneiopoAOB 
(criHTKOB nepBoro nepennaaa), Mcnonb3yeMbix 
Ana n3roTOBJieHn« cfcacoHHoro nv\Tbn nnn 
cjimtkob BToporo nepennaBa Ann npoKaTa, 
kobkh. B npoMbiiuneHHbix Macimaoax TaKoro 
poAa npon3BOACTBO flanweTcn MOHononnefl 
oAHof^-Asyx Cf)MpM. 

Han6onee 6jim3kmm k 3aflBnaeMOMy cnocooy 
HBrmeTCfl cnoco6 M3roToaneHMa pacxoAyeMbix 
sneicrpoAOB sanuBKofl xycKOBbix otxoaob b 
CTa/ibHbix n3no>KHmjax, npeABapMTeribHo 

npOM3BOART OHMCTKy OTXOflOB ra/ITOBKOM [2] 

B M3BecTHOM cnocooe 3annBKy >kmakoi-o 
MeTanna npon3B0AflT cBepxy Ha ujMXTy, n 
npeABapnTenbHbi^ HarpeB ujuxTbi n nano)KHMi^bi 
He npoM3BOAflT, hto Aenaer HenpeACKasyeMofl 
nnoTHOCTb nonynaeMoro sneicrpoAa m ero 
npoHHOCTb, KOTopbie b p$?Ae cnyMaeB 
paspyiuaioTCfl He TonbKO npM TpaHcnopTupoBKe, 
ho vi nnasxe, co3AaBaa aBapwtfHbie cnTyau.nn. 

C i^enbjo yAaneHMA noBepXHOCTHbix 
3arpfl3HeHHbix cnoea otxoaob, a TatoKe ocraTKOB 
MaTepnana nwTeMHofi (£opMbi c mx noBepXHOcru, 
npuMeHAKDT ranTOBKy. 

OflHaKo HesaBMCMMO ot -npoAonwrenbHOCTM 
rariTOBKVi npatcrMMecKvi He OMMmatoTcq saxpbiTbie 
m TpyAH OAOCTy n h bi e noaepxHOCTM m 
He3aKOHMeHHbie pe3bi. 

ra/iTOBKa He o6ecneMMBaeT yAanenne 
npurapa pjaxe c OTKpuTbix noBepxHOCTefi, mto 
OTpMuaTenbHO cica3biBaeTCfl Ha npoMHOCTb 
nonynaeMoro pacxoAyeMoro sneiapoAa. 

LJenbio M3o6peTeHHfl flanaeTCH nonyneHne 
pacxoAyeMbix sneiapoAOB H3 TMTanoBbix 
otxoaob, b BHAe MeTann MMecKoro cKpena, 
o6pe3n, cTpy>KKM m t.a. 6onee BbicoKOfi 

nnOTHOCTM M npOMHOCTM. 

nocTaajieHHan ijenb AOCTMraeTca TeM, hto b 
M3BecTHOM cnoco6e nonyneHMH pacxoAyeMbix 
3neKTpoAOB M3 TMTaHa m era cnnaBOB, 
BKriKwaioineM aKTUBMpyfomyio o6pa6oTKy 
ujuxTbi, yicnaAKy b n3/io>KHML^bi c onpeAeneHHoi^ 
nnoTHocTbio h b onpeAeneHHOM nop^AKe n 
3annBKy KMAKoro TMTaHa Ha ujuxTy. 
MeTaruiHMecKyio tunxTy H3 TMTaHOBbix otxoaob b 

BHAe KyCKOB, 06pe3M, CTpy>KKV1 M T.A- 

noABepraiOT aKTMBMpyiomeft. o6pa6oTKe b 
TeneHMe 90 120 mmh, HarpeBaioT M3no)KHMi^bi c 
ujHXTofl ao T 300 350°C h 3annBaiOT noAo6HbiM 
no XMMMMecKOMy cocTaBy ochobhwm cnnaBOM, b 
KOTopwft BxoAflT ot 0,001 0,005% (no Macce) 



noBepxHOCTHO-aKTMBHoro Belize cTBa, HanpuMep 
60 pa. 

Apyroe omnMne coctomt a tom, hto b 
cnynae Mcno/ibSoaaHMfl ujuxTbi, 
o6ecneHMBaiou;ev1 06-beMHyio nnoTHOCTb 

5 3arpy3KM M3no)KHHi^bi 40 55% (ot nnoTHOCTM 
MeTanna), ee yioiaAbiBaioT c o6pa30BaHneM 
oAHoro HJiM HecKonbKvix fiMTHMKOBbix KaHanoB, 
ctxspMnpyeMbix Ha boo BbicoTy vi3no>KHkiL^bi, m 
nepe3 hhx npon3BOA«T 3annBKy xcMAKoro 

10 MeTanna. 

KpOMe Toro, b cnynae ncnorib30BaHMfl 
ujuxTbi, o6ecneHMBaK>iAeii o6-beMHy»o nnoTHOCTb 
3arpy3KM n3no>KHnub>i 56 70% 3a/iMBKy jkviakoi-o 
MeTanna a H3noKHni4y ocymecTBnflioT 
npHHyAMTenbHo, HanpuMep L^eHTpo6e>KHbiM 

15 MeTOAOM, a Taiotce b cnynae ncnonb30BaHnn 
ujuxTbi, 06ecneMHBaK>iMeM o6"beMHyio nnoTHOCTb 
3arpy3KM M3noKHMi^bi bonee 70% ee 
npeABapHTenbHo 0>opMnpyioT b naxeTbi win 
6pnKeTbi, KOTopbie 3arpy>KaioT b nanoKHkii^bi c 
3a3opoM, ooecnenviaaiOLuviM 3anonHeHvie Bcero 

20 o6*beMa n3no>KHMi4bi. 

lloBepxHOCTb KycKOB CKpena aKTMBMpyercfl 
Apo6eMeTHOM unw necKocrpyMHOM o6pa6oTKoii b 
TeneHMe 90 120 MMHyT Ann ynyniueHMfl 
CMaHHBaeMOCTM otxoaob h noflBneHHH 
npOMHOCTM pacxoAyeMbix sneKTpoAOB 3a cneT 

25 CHn aAresHM. 

npoL^ecc aKTMBai^HH conpoBO>KAaeTCfl 
yAaneHMeM Ha rny6nHy 0,08 0,10 mm 
TyronnaBKofl cocTaanfliou^eft noBepxHocTHoro 

CnOfl KOMnOHeHTOB UJMXTbl TMTaHOBbix cnnaBOB B 

30 soHax M3 oKHoneHMfl, a TaKxe qbopMOBOHHO^ 
cm ecu. 

npM o6pa6oTke noBepXHocTH KOMnoHeHToa 

THTaHOBO^ UJMXTbl B Ap06eMeTHblX MnM 

necKOCTpy^Hbix yoraHOBKax MeHee 90 mmh 
yBenMMMBaeTCfl TyronnaBKaa cccTasnniou^aji 
35 OKMcneHHoro cnofl MeTanna, scfeqteKTMBHOCTb 
aKTMaauMM CHM)KaeTCfl m ocnaormeTCfl 
MeTannMMecKafl CBfl3b Ha rpaHMi^e KOHTaiaa 

nOBepXHOCTM KOMnOHeHTOB UJMXTbl C SanMTblM 

MeTannoM. 

06pa6oTKa CBbiuje 120 mmh He AaeT 
40 noBbiiueHMfl AocTumyTOM npOMHOCTM. 

npM coAepKaHMM 6opa a kmakom MeTanne 
MeHee 0,001% 30>(£eKTMBHOCTb ero a©^ctbm« 
MCHesaeT, a Bbiiue 0,005% npMBOAMT k 
oxpynnnBaHHK) cnnaBOB TMTaHa. 

OC'beMHafl nnoTHOCTb yxnaAKM lumxtu 
45 Menee 40% SKOHOMMHecKM He i4enecoo6pa3Ha, a 
Bbiiue 55% 3aTpyAHfleT 3anonHeHMe nycTOT 

Me)KAy KOMnOHeHTaMM UJMXTbl xcmakmm 

MeTannoM npn CTaqMOHapHoCS 3anMBKe m 
nnoTHOCTb pacxoAyeMbix sneiapoAoa naAaeT. 

50 npM i4eHTpo6exHOfi sanMBKM ManowHMLj 
MHTeHCMBHoe noHMxeHMe 3anonHneMOCTM 
nycTOT HaMMHaeTCfl npM o6"beMHo« nnoTHOCTM 
yioiaAKM UJMXTbl Bbiuje 70% noAorpeB MsnoKHMU, 
c WMXTOfl 6onee 350°C npMBOAMT k 
He>xenaTenbHOMy ee OKMcneHMK), a HM)Ke 300 °C 

55 k yxyAUjeHMio 3anonHeHMfl nycTOT kmakmm 
MeTannoM. 

Pa3Mep 3a3opa Me>KAy naxeTaMM, 
6pMKeTaMM, eMKOCTAMM c CbinyneM ujMXTofl m 
cTeHKaMM MsnoKHMU, onpeAenneTCfl mx 
raoapMTaMM m B03Mo>KHOCTbK> 3anonHeHMfl 
>kmakmm MeTannoM. fln« ManoxHMii, c 
BHyTpeHHMM A^^MeTDOM MeHee 300 mm 
AOCTaToneH 3a3op 10 mm, a 400 mm m conee 25 

MM. 

PacneT aenMMMHbi 3a3opa MO)KeT 6biTb 
BbinonHeH no M6T0AMKe [2] npM AHMHe 3a3opa, 
HanpMMep I3 300 mm, neperpeBe XMAKoro 



MeTa/ina aT 100 K. CKopocTb ABWKeHMH 
wieTanna a KaHane v 50 mm/c h Koo<fc<$nuiieHTe, 
xapaiaepMsyioineM awcyMyjumwo Tenna 
TMTaHoaofi whxtw 2,5 wnpuHa 3a3opa 

a npn CKopocTM 120 
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mm/c 3a30p cocraBHT 10 mm. 

ripMMep. f\T\9\ 3anHBKM TMTaHOBUX 

pacxoAyeMbix aneiapoAOB b saBucuMocTn ot 
ra6apnTOB ms/iohchmli, cKpan pa3pe3ann Ha KycKM 
paaMepoM He 6onee, mm: 

iooxiooxi^, - ana 3nexTpoaoB 0 zio 
350X350xi 2 , - ana aneiapoaoB 0 480 
450x4soxi 3 , - ana anexTpoaoB 0 eoo 

W l 1( l 2 , b AHMHa KycKOB win Apyrux 

KOMPI0H6HTOB LUHXTbl, 3aBHCSl^He OT BblCOTbl, 

pacxoAyeMbix oneiapoAOB. 

npHMep KOHKDeTHOrO M3rOTOBJieHMfl 

pacxoAyeMoro aneicrpoAa M3 otxoaob nuTbfl 
canaBa T/13. 

JlMTHMKM, npuSblTlfl OHMCTHJ1H B 

necKocTpyfiHofl KaMepe b TeneHne 120 mmh, 
yno>KMnn b CTa/ibHyio M3no>KHML^y A^aMeTpoM 
270 mm c o6pa30BaHneM oahoto jimthmkoboto 
KaHajia atimhhom" 300 mm m ujMpMHOtf 24 mm. 
O&beMHaa nnoTHOCTb 3arpy3KM cocTaBM/ia 45% 
H3Jio>khuiw BMecie c wmxtom" HarpenM ao 
TeMnepaiypw 350°C. 3aTeM b rapHkicaxHOfl 
neMM sannnvi ms/iokhmlw cnnaBOM TJ13 c 
Ao6aBneHneM 0,002% (no Macce) 6opa co 
CKOpOCTblO 50 mm/c. 

npM 3TOM nDOMHOCTb CJlMTKa COCTaBUfia 465 

ktc/cm 2 , a nnoTHOCTb 94% (ot nnoTHOCTn 
MeTajina). 

riapaMeTpw, onpeAerifliou^Me nnoTHOCTb m 
npOHHocTb pacxoAyeMbix 3/ieiapoAOB, 
nojiyneHHbix cnoco&OM KOMnaiaoBaHMfl ujmxtw 
3annBKovi o6o6u^eHbi b Ta6n. 1 m2. 

flaHHbie Ta6riMMbi noKasbiBaiOT, mo 
npeAnaraeMbiPi cnoco6 KOMnaKTOBaHMfl ujmxtw b 
pacxoAyeMbie a/ieiapoAbi ynpaanaeM m HMeeT 
npenMymecTBa nepeA n3BecTHbiM. Cnoco6 AaeT 
B03MO)KHocTb M3roToan«Tb pacxoAyeMbie 
3/ieiapoAbi MJ1M nx nacTM paanMHHofl 
KOHcpurypai^nn m Maccbi b He6onbiunx HMTeflHbix 
i^exax m o6ecneHHBaeT BoaneMeHne b 

npOM3BOACTBO 60JlbWMX MaCC BTOpHMHblX 

pecypcoB. 

Pery/inpoBaHne oo"-beMHofl nnoTHOCTM 
3arpy3KM msjioxhmlj h MeroAOB mx 3annBKM c 
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npHMeHenneM nuTefiHbix KaHanos rapaHTupyeT 
nonyMeHne pacxoAyeMbix aneiapoAOB 
n/iOTHOCTbio ao 91 95% 

AKTHBai^Mfl nOBepXHOCTM nyCKOBOM WMXTU 

TUTaHOBbix cnnaBoa b coneTaHMM c noAorpeBOM 
h BBeAeHMeM nosepxHocTHO aKTMBHoro 
seinecTBa-oopa b - jkmakmA Meiarui 
oCecneHHBaiOT cpaBHUTeribHO Bbicoxyio 
npoHHocTb pacxoAyeMbix aneicrpoAOB (cjihtkob) 
h rapaHTMpyioT mx ijenocTHOCTb npn 
TpaHcnopTMpoBKe w nnaBKe. 

OopMyna M3o6peTeHkm: 

1. Cnoco6 nonyMeHM« pacxoAyeMbix 
onexTpoAOB m TMTaHa nnn era cnnaBOB, 
BKjiioMaiouuM^ ascrviBMpyioiAyio o6pa6oTKy ulimxtu 
H3 TUTaHOBbix otxoaob, yKfiaAKy ee B 
vi3/io)KHwit4bi h 3annBKy pacn/iaB/ieHHoro TmaHa 
uriM era cnnaBa Ha lunxTy, omMHaioiuMflcn TeM, 
mto WHXTy ncnonb3yioT b bmao KycKOB cicpana, 
o6pe3M n/in cTpy)KKM, aKTMBupytoiAyK) oo"pa6oTKy 
BeAyT b necKOCTpy^Hbix hjih APOoeMeTHbix 
ycTaHOBKax b TeneHne 90 120 mmh, noche 
yicnaAKH lunxTbi b n3/io)KHMUbi nx HarpesaioT ao 
300 350°C, npuneM b 3aansaeMbJ« b n3no)KHHL|y 
pacnnaBneHHbifl tmt3h hjim era cnnaB bboa«t 
0,001 0,005 (no Macce) 
noBepxHOCTHO-aKTMBHoro BemecTBa. 

2. Cnoco6 no n. 1, OTnMHajoiMnftcfl TeM, hto 
b KaMecTBe noBepxHOCTHO-aianBHoro seu^ecTBa 

BBOAHT 6op. 

3. Cnoco6 no n. 1, OTJikmaionnficfl TeM, hto 
b cnynae ncno/ib30BaHH« luhxtw, 
o6ecneHMBa»oineM 40 55% o6"beMHofi nnoTHOCTM 
3arpy3KM msjiokhml^w (ot nnoTHOCTM MeTaxuia), 
ee ywiaAbiBajoT c o6pa30BaHneM oahoto mjih 

HeCKOJlbKMX flHTHMKOBblX KaHaflOB, 

4>opMnpyeMbix Ha boo BbicoTy H3no>KHnubi. 

4. Cnoco6 no n. 1 , oTnwHajomutoi TeM, hto 
b cnynae ncnonb30BaHHfl ujhxtu, 
o6ecneHMBaioiMe^ 56 70 06-beMHofl nnoTHOCTM 
3arpy3KM m3/io)khmi^u, saxiMBKy pacnnaB/ieHHoro 

TMT3H3 MJ1M eTO CRnaBa B HSJlOJKHML^y 

ocyLHecTB/iflJOT npMHyAMTenbHO. 

5. Cnoco6 no n. 4, OTJiMHaKHUHfica TeM, hto 
npuHyAMTeribHyK) sanuBKy b M3xio)KHm^y BeAyT 

i;eHTpo6e>KHblM MeTOAOM. 

6. Cnoco6 no n. 1, OTfiMHaioLUMficfl TeM, hto 
b cnynae ncnonb3oaaHnfl oinxTbi, 
oGecneMUBaioi^eM 6onee 70% 06-beMHofl 
nnoTHOCTM yicnaAKM n3no>KHML^bi, ee 
npeABapnTeribHO (JjopMnpyioT b naKeTw wxim 
6pnKeTbj, KOTopwe 3arpy>KaK)T b MsnoxHmjbi c 
3a3opoM, ooecneHMBawti^MM 3ano/iHeHne acero 

06"beMa M3HO)KHMl^bl. 
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